EXPERIMENTAL PROCEDURES
Bacterial strains and plasmids -All experiments, other than the construction of mutants and some β-galactosidase assays, were carried out in E. coli strain TG1 (K- ] and its mutS215:Tn10 variant were used for gapped duplex mutagenesis (13) . E. coli CSH26∆(lac-proAB)thi ara ∆recA (14) was used in some β-galactosidase assays to show that the observed effects were not strain specific. The following plasmids have been described elsewhere: pMU2385 (15) , pSU18 (16) , pMUPcopA (8) , pSUcueR (8) , pMUPmerT (17) and pSUmerR (17) . Bacterial cells were grown at 37ºC in Luria-Bertani (LB) medium or M9 medium supplemented with casamino acids and thiamine (18) . For metal induction assays, sodium chloride was omitted to avoid AgCl precipitation (called SLB and SM9 media). Antibiotics were used as described earlier (17) .
grown overnight in the required medium with antibiotic selection to maintain resident plasmids. The overnight culture was diluted 100-fold into fresh medium without antibiotics and grown to mid-exponential phase. Metal induction was performed for 2 h at 37ºC.
Assays were performed in triplicate and repeated several times.
The direct effect of gold salts on β-galactosidase was tested by a standard enzyme assay using 96 units of β-galactosidase in 1 ml Z-buffer (14) in the presence of 0, 50 or 150 µM AuCl 3 . Reactions were started with 0.1ml 4 mg ml -1 o-nitrophenyl-β-D-galactoside and stopped with 0.5 ml 1M Na 2 CO 3 . Z-buffer is reducing, containing 50mM 2-mercaptoethanol. No inhibition by gold was seen.
Mutagenesis of cueR -
The cueR mutants C112S; C120S; C129S,C130S and H131N,H132N were generated by the gapped duplex method (13) using 24 to 30-mer oligonucleotides containing the 1 or 2 mismatched bases. Site-directed mutagenesis by PCR overlap extension (19) , was used in later stages for creating H76N, H94N using primer pairs containing complementary mutating nucleotides, and flanking forward and reverse primers containing EcoRI and BamHI sites, on pSU18cueR as template. Truncated cueR
RESULTS
Gold specifically induces activation of the PcopA promoter -The dynamic response
of the copA promoter was tested at a range of copper, silver and gold ion concentrations in minimal medium ( Figure 2A ) and maximal responses were observed with additions of and 132 were altered to asparagine. These variants of the cueR gene were expressed in pSU18 vector (16) Double mutations H131N,H132N and, separately, C129S,C130S were generated to investigate the importance of these distal, potentially metal-binding, amino acids and were tested in the induction assay ( Figure 3 ). The mutations H131N,H132N gave no significant change in the response to copper but gave an altered response to silver (decreased) and gold (increased) compared to the wild type. There was a slight increase of the background response without metal. The mutant C129S,C130S also showed relatively small changes in the response to copper and silver but there was a slight decrease in the response to gold. 
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